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(54) METHOD FOR MODIFYING SURFACE LAYER AND FUNCTIONAL THIN FILM 
PRODUCED BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To modify the surface 
layer compsn. of the object to be coated by a 
sublimable substance to be interacted with it and to 
obtain a functional thin film having uniform film 
thickness and compsn. 

SOLUTION: As to the method for modifying a surface 
layer, the surface layer compsn. 1 of the object to be 
coated and a sublimable substance 2 to be interacted 
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with it are placed in a closed space, moreover, the state of the inside of the space is made 
into the one of saturated subliming pressure of the sublimable substance 2, the vapor of 
the sublimable substance 2 is adhered to the surface layer compsn. 1 on the surface of the 
object to be coated, the adhered sublimable substance 2 is moreover infiltrated and 
dispersed from the surface of the surface layer compsn. 1 to the inside of the surface layer 
and is interacted with the surface layer compsn. 1 . 



LEGAL STATUS 

[Date of request for examination] 08.1 1 .2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3435691 

[Date of registration] 06.06.2003 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.nti^^ 3/20/2006 



JP,2001-026884,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process placed into the space which had the covering object which has a surface layer 
constituent on the front face, said surface layer constituent, and the sublimability matter which 
causes an interaction closed, The process which changes the inside of said space into the saturation 
sublimation pressure condition of said sublimability matter, and the steam of said sublimability 
matter are made to adhere to the surface layer constituent front face of said covering object. 
Furthermore, the process which is made to permeate and distribute said adhering sublimability 
matter inside a surface layer from said surface layer constituent front face, and carries out an 
interaction to said surface layer constituent, The surface layer reforming approach characterized by 
being the surface layer reforming approach of ****(ing) and at least one side of said surface layer 
constituent and said sublimability matter being an organic compound. 

[Claim 2] The surface layer reforming approach characterized by said surface layer constituent and 
said sublimability matter forming hydrogen bond as said interaction in the surface layer reforming 
approach according to claim 1 . 

[Claim 3] The surface layer reforming approach characterized by said surface layer constituent and 
said sublimability matter forming a molecular compound as said interaction in the surface layer 
reforming approach according to claim 1. 

[Claim 4] The surface layer reforming approach characterized by said surface layer constituent and 
said sublimability matter forming a charge transfer mold complex as said interaction in the surface 
layer reforming approach according to claim 1. 

[Claim 5] The surface layer reforming approach characterized by said surface layer constituent and 
said sublimability matter forming a chemical bond by the addition reaction as said interaction in the 
surface layer reforming approach according to claim 1 . 

[Claim 6] It places into the space which had the covering object which has a surface layer constituent 
on the front face, said surface constituent, and the sublimability matter which causes an interaction 
closed. Consider as the saturation sublimation pressure condition of said sublimability matter in said 
space, and said sublimability matter steam is made to adhere to the surface constituent front face of 
said covering object. Furthermore, the functional thin film characterized by being manufactured by 
the approach of making permeate and distribute said adhering sublimability matter inside a surface 
layer from said surface layer constituent front face, and carrying out an interaction to said surface 
layer constituent. 

[Claim 7] The functional thin film characterized by said surface layer constituent and said 
sublimability matter forming hydrogen bond as said interaction in a functional thin film according to 
claim 6. 

[Claim 8] The functional thin film characterized by said surface layer constituent and said 
sublimability matter forming a molecular compound as said interaction in a functional thin film 
according to claim 6. 

[Claim 9] The functional thin film characterized by said surface layer constituent and said 
sublimability matter forming a charge transfer mold complex as said interaction in a functional thin 
film according to claim 6. 

[Claim 10] The functional thin film characterized by said surface layer constituent and said 
sublimability matter forming a chemical bond by the addition reaction as said interaction in a 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the functional thin film manufactured by the surface 
layer reforming approach and its approach. Furthermore, it is further related with the functional thin 
film manufactured by that surface treatment approach about the detailed surface layer reforming 
approach of the quality of organic and/or minerals with this invention useful on opto-electronics and 
electronics techniques, such as the wavelength selection transparency film, reflective film, optical 
nonlinear effect film, photo-electric-conversion equipment, a photochromic component, and an 
optical recording medium. 
[0002] 

[Description of the Prior Art] The former, a color filter, an electrophotography photo conductor, a 
photosensor, a solar battery, An electroluminescent element, an optical recording medium, a 
nonlinear optical element, an electro-optics component, A photochromic thin film, an electrochromic 
element, a gas sensor, and the functional material used for functional devices, such as an ion sensor, 
— that is Coloring matter, charge generating material, charge transportation material, an 
electroluminescence ingredient, photosensitive dye, As the manufacture approach of the functional 
thin film which consists of a non-linear optical material, an opto electronics material, a photochromic 
ingredient, electrochromic materials, a gas sensing ingredient, an ion sensing ingredient, etc., the 
following approaches are used, for example. 

[0003] Lang Mia Blodgett's technique which moves the monomolecular film made to form on the 
electrochemical technique, such as print processes, such as coating methods, such as the applying 
method, the blade coat method, the roll coat method, a spin coat method, a dipping method, and a 
spray method, the Taira version, letterpress, an intaglio, a mimeograph, a screen, and an imprint, an 
electrodeposition process, and an electrolytic polymerization method, and water as a wet method 
using a solution or dispersion liquid is mentioned. 

[0004] As an approach of using the polymerization thru/or polycondensation reaction of a liquid 

monomer, the casting method, the reaction injection molding method, etc. are mentioned. 

[0005] Moreover, a sublimation replica method, vacuum deposition, vacuum evaporation technique, 

the ion beam method, the sputtering method, a plasma polymerization method, a 

photopolymerization method, etc. are mentioned as an approach using a gas molecule or a gas-like 

monomer. 

[0006] The atom which evaporated from the gas molecule or the source of vacuum evaporationo is 
partially ionized with glow discharge or the high frequency plasma under 1 thru/or reduced pressure 
of 27Pa, and the ion plating method is mentioned as an approach which the substrate to which the 
negative bias electrical potential difference was applied is made to vapor-deposit. 
[0007] Moreover, the electrostatic-spraying method of construction using hot pressing, an injection- 
molding method, the extending method, and melting nature fine particles as an approach of using 
melting or softening by heating etc. is mentioned. 

[0008] moreover, as an approach of using the electrolytic oxidation of a ferrocene residue content 
surfactant The dispersion liquid which distributed hydrophobic high-performance material as a 
particle underwater are electrolyzed using the surfactant which has ferrocene residue. By oxidizing 
this ferrocene residue in an anode front face, make the function as a surfactant lose and it sets near 
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the anode front face. [T. to which the method of destroying the distributed condition of the 
aforementioned particle, consequently making this particle adhere to a cathode front face is 
mentioned Saji, KHoshino, Y.Ishii, M.Goto, Journal of the American Chemical Society 113 
volumes, 450page(1991)]. 

[0009] moreover, as an approach of using the electrolytic reduction of an azo compound residue 
content surfactant The dispersion liquid which distributed hydrophobic high-performance material as 
a particle underwater are electrolyzed using the surfactant which has azo compound residue. The 
method of making the function as a surfactant lose, and destroying the distributed condition of the 
aforementioned particle [ near the cathode front face ], consequently making this particle adhere to a 
cathode front face is mentioned by returning this azo compound residue in a cathode front face TIP 7- 
62594,A]. 

[0010] Moreover, the approach of a publication is mentioned to JP,6-306181,A and JP,7-252671,A 
as an approach of spraying a solution or dispersion liquid on the substrate put on the bottom of a' 
vacuum. 
[0011] 

[Problem(s) to be Solved by the Invention] While these conventional thin-film-fabrication 
approaches have various advantages, when applying to manufacture of the aforementioned 
functional thin film, they have the following limits and technical problems. 
[0012] In the manufacture approach of the thin film by the conventional wet method, the coating 
liquid with which the particle of high-performance material was distributed as the dissolution or a 
particle into the organic solvent solution of binder resin, a coating, or ink is used widely. Since 
binder resin lives in the thin film obtained together with the particle of a functional material, one of 
the technical problems in the case of using binder resin has the problem that the amount of the 
functional material in the unit volume of this thin film, i.e., concentration, decreases in it. Then, it is 
an important technical problem to reduce the amount of the binder resin used in this thin film, and to 
raise the concentration of a functional material, in order to raise the property of a color filter, an 
electrophotography photo conductor, a photosensor, a solar battery, an electroluminescent element, 
an optical recording medium, a nonlinear optical element, an electro-optics component, a 
photochromic thin film, an electrochromic element, a gas sensor, an ion sensor, etc. 
[0013] There is a problem of selection of this resin as one technical problem that I will accept it 
when using binder resin in the above-mentioned wet method. The effect affect the property of 
electric conduction or heat conduction has very large binder resin by which it is placed between the 
clearances between the particles of a functional material. It is required that the binder resin used in 
the above-mentioned wet method thin-film-fabrication approach should be satisfied with coincidence 
of many properties of thin films, such as a mechanical strength of not only many properties 
concerning thin film fabrication, such as crystal growth control of the dispersibility of a high- 
performance material particle and distributed stability, and this particle and the flowability of 
dispersion liquid, but a thin film, stability, an optical property, and electrical characteristics. 
Therefore, the selection is not easy and, in many cases, has the problem that the binder resin with 
which are completely satisfied of all properties cannot necessarily be chosen. 
[0014] Furthermore, there is a problem of selection of this solvent as one of the technical problems 
in the case of using a solvent in the above-mentioned wet method. That is, it is not desirable to use a 
solvent with which the particle of a functional material causes a chemical reaction, or crystal growth 
of a particle is promoted. When high-performance material consists of a delicate constituent like a 
molecular compound or an electrolysis migration mold complex, the class of usable solvent is 
limited extremely or cannot find out a suitable solvent. 

[0015] Moreover, as a technical problem of the approach of using a liquid monomer, since a liquid 
monomer has the high reactivity that itself causes a polymerization reaction, it has the problem of 
needing the equipment the case where an organic solvent is used, and for more advanced disaster 
prevention, insurance, and environmental preservation than an EQC. Moreover, it is not desirable to 
use a liquid monomer by which the particle of a functional material causes a chemical reaction, or 
the crystal growth of a particle is promoted. 

[0016] Moreover, as a technical problem of the approach of using melting or softening by heating, 
there is [ 1st ] a problem of thermal stability and the unstable matter has thermally a serious limit of 
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being inapplicable. It is very difficult for there to be [ 2nd ] a problem of the thickness of a thin film 
and to manufacture the thin film of less than 1 -micrometer thickness by approaches, such as hot 
pressing, an injection-molding method, the extending method, and a electrostatic-spraying method of 
construction using melting nature fine particles. 

[0017] Moreover, the functional matter needs to be hydrophobicity and, for this reason, the approach 
of using the electrolytic oxidation of a ferrocene residue content surfactant or the electrolytic 
reduction of an azo compound residue content surfactant has constraint of being inapplicable to the 
functional matter of a hydrophilic property. 

[0018] Furthermore, about the functional matter of sublimability, dissolution-izing or when making 
it distribute and manufacturing a thin film, the following problems are in a resin thin film. 
[0019] (i) In the thin-film-fabrication process of the constituent which consists of functional matter 
of sublimability, the functional matter of sublimability may sublimate against mind. For this reason, 
the control for equalizing the control and the presentation for carrying out a presentation to regularity 
is not easy. 

[0020] (ii) It is very difficult to make only the functional matter of sublimability remain and to 
remove other volatile impurities. Therefore, it is not easy to create the organic thin film which does 
not contain volatile impurities other than the functional matter of sublimability. 
[0021] (iii) The approach of thin-film-izing the constituent which consists of the functional matter 
and resin of sublimability needs to prevent the functional matter of sublimability sublimating in a 
thin-film-fabrication process. For this reason, after manufacturing a thin film by the resin 
independent beforehand, compared with the approach of making the sublimability functionality 
matter containing, it is inferior in respect of productivity in many cases. 

[0022] (iv) After manufacturing a thin film by the resin independent beforehand, the following can 
be used as an approach of making the sublimability functionality matter containing. To the front face 
of a resin independent thin film, namely, the approach of one of the above for example, the applying 
method, the blade coat method, the roll coat method, and a spin coat method — Coating methods, 
such as a dipping method and a spray method, the Taira version, letterpress, an intaglio, a 
mimeograph, The electrochemical technique, such as print processes, such as a screen and an 
imprint, an electrodeposition process, an electrolytic polymerization method, and a micell 
electrolytic decomposition process, Using Lang Mia Blodgett's technique, a sublimation replica 
method, vacuum deposition, a vacuum deposition method, etc., the thin film of the sublimability 
functionality matter can be made to be able to form, and the approach of making the sublimability 
functionality matter permeating into a resin thin film can be used after that. However, it is not easy to 
control so that control of the sublimability functionality matter concentration in a thin film and its 
concentration become homogeneity. 

[0023] (v) When using especially a coating method, there is a possibility that the smooth nature on 
the front face of a thin film etc. may be spoiled by the dissolution and swelling by the coating 
solvent. Then, if it is going to avoid the dissolution of a resin thin film and swelling, a suitable 
coating solvent may not be found but application of a coating method may become difficult. 
[0024] (vi) It is possible to attain the purpose, if the sublimability functionality matter "can be driven 
in" in into the thin film beforehand manufactured by the resin independent by the describing 
[ above ] ion plating method, the ion beam method, or the sputtering method. However, for the usual 
functional matter, since the manufacture conditions by the describing [ above ] ion plating method, 
the ion beam method, or the sputtering method are very severe manufacture conditions, the 
applicable sublimability functionality matter will be limited. 

[0025] (vii) Temperature of the source of vacuum evaporationo is made higher than the temperature 
of the substrate formed membranes, and the functional matter steam which came flying from the 
source of vacuum evaporationo is made to deposit on a low-temperature formed membranes 
substrate front face more in the usual vacuum deposition. In the membrane formation approach 
under such a non-equilibrium condition, thickness control is chiefly performed by the mechanical 
means. That is, a mask or a slit is installed in the space from the source of vacuum evaporationo to 
the substrate formed membranes, and the concentration of a functional matter steam is controlled 
spatially, and it performs rotating the substrate formed membranes etc., and equalization of the 
thickness of the vacuum evaporationo film is attained. However, when the vapor pressure of the 
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functional matter is high and it is easy to sublimate it, it is not easy to make thickness of the vacuum 
evaporationo film into homogeneity only by such mechanical means. 

[0026] (viii) The usual sublimation replica method is used as the image printing approach. That is, it 
is the approach of making it deposit and permeate to the imprint layer on the front face of paper 
which was made to heat and sublimate the sublimability coloring matter formed by the front face of 
a sublimation imprint ribbon or a sheet with a heating head, and was established in near (for it to 
consist of thermoplastics). It is theoretically equivalent to vacuum deposition, and the shade of an 
image is controlled by the heating area and the amount of heating in a heating head. Therefore, 
although it is suitable for the application which prints the image which has detailed gradation by the 
principle of "sketch drawing", for "forming membranes" by concentration uniform about a large 
area, it is unsuitable. 

[0027] Then, this invention solves the above technical problems and it aims at offering an approach 
and a functional thin film as shown below. 

[0028] Namely, the ** which does not use (a) binder resin and a solvent, or the wet method that uses 
a liquid monomer, In order to manufacture a functional thin film irrespective of the approach of 
reforming a surface layer in order to manufacture a functional thin film, the hydrophilic property of 
(b) high-performance material, and hydrophobicity, consist of a constituent of the approach of 
reforming a surface layer, and (c) functionality, and the presentation is uniform. How to reform a 
surface layer, in order to manufacture the functional thin film which does not contain an volatile 
impurity, (d) How to reform a surface layer, without spoiling the surface smooth nature on the front 
face of a substrate, in order to manufacture a functional thin film, (e) The ** which does not spoil 
this surface structure when micro processing is performed to the substrate front face, How to reform 
a surface layer, in order to manufacture the approach of reforming a surface layer in order to 
manufacture a functional thin film, and the functional thin film which consists of a delicate 
constituent like the (f) molecular compound or a charge transfer mold complex, (g) How to reform a 
surface layer, in order to manufacture thickness and/or a functional thin film with a uniform 
presentation without complicated mechanical control, (h) Irrespective of the size of the area of a thin 
film, it aims at offering the functional thin film manufactured by the approach of reforming a surface 
layer, and the approach of (i) above-mentioned (a) - (h) in order to manufacture the functional thin 
film which has uniform thickness and/or a uniform presentation. 
[0029] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the surface layer 
reforming approach concerning invention of this application according to claim 1 has the following 
descriptions. 

[0030] Namely, the process placed into the space which had the covering object which has a surface 
layer constituent on the front face, said surface layer constituent, and the sublimability matter which 
causes an interaction closed, The process which changes the inside of said space into the saturation 
sublimation pressure condition of said sublimability matter, and the steam of said sublimability 
matter are made to adhere to the surface layer constituent front face of said covering object. 
Furthermore, it is the surface layer reforming approach of having the process which is made 
permeated and distributing said adhering sublimability matter inside a surface layer from said 
surface layer constituent front face, and carries out an interaction to said surface layer constituent, 
and is characterized by at least one side of said surface layer constituent and said sublimability 
matter being an organic compound. 

[0031] The surface layer reforming approach which starts invention of this application according to 
claim 2 in order to attain the above-mentioned purpose is characterized by said surface layer 
constituent and said sublimability matter forming hydrogen bond as said interaction in the surface 
layer reforming approach according to claim 1 . 

[0032] The surface layer reforming approach which starts invention of this application according to 
claim 3 in order to attain the above-mentioned purpose is characterized by said surface layer 
constituent and said sublimability matter forming a molecular compound as said interaction in the 
surface layer reforming approach according to claim 1 . 

[0033] The surface layer reforming approach which starts invention of this application according to 
claim 4 in order to attain the above-mentioned purpose is characterized by said surface layer 
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constituent and said sublimability matter forming a charge transfer mold complex as said interaction 
in the surface layer reforming approach according to claim 1. 

[0034] The surface layer reforming approach which starts invention of this application according to 
claim 5 in order to attain the above-mentioned purpose is characterized by said surface layer 
constituent and said sublimability matter forming a chemical bond by the addition reaction as said 
interaction in the surface layer reforming approach according to claim 1 . 

[0035] The functional thin film applied to invention of this application according to claim 6 in order 
to attain the above-mentioned purpose has the following descriptions. 

[0036] Namely, it places into the space which had the covering object which has a surface layer 
constituent on the front face, said surface layer constituent, and the sublimability matter which 
causes an interaction closed. Make the inside of said space into the saturation sublimation pressure 
condition of said sublimability matter, and said sublimability matter steam is made to adhere to the 
surface layer constituent front face of said covering object. Furthermore, said adhering sublimability 
matter is permeated and distributed inside a surface layer from said surface layer constituent front 
face, and it is characterized by being manufactured by the approach of carrying out an interaction to 
said surface layer constituent. 

[0037] The functional thin film applied to invention of this application according to claim 7 in order 
to attain the above-mentioned purpose is characterized by said surface layer constituent and said 
sublimability matter forming hydrogen bond as said interaction in a functional thin film according to 
claim 6. 

[0038] The functional thin film applied to invention of this application according to claim 8 in order 
to attain the above-mentioned purpose is characterized by said surface layer constituent and said 
sublimability matter forming a molecular compound as said interaction in a functional thin film 
according to claim 6. 

[0039] The functional thin film applied to invention of this application according to claim 9 in order 
to attain the above-mentioned purpose is characterized by said surface layer constituent and said 
sublimability matter forming a charge transfer mold complex as said interaction in a functional thin 
film according to claim 6. 

[0040] The functional thin film applied to invention of this application according to claim 10 in order 
to attain the above-mentioned purpose is characterized by said surface layer constituent and said- v » 
sublimability matter forming a chemical bond by the addition reaction as said interaction in a 
functional thin film according to claim 6. 
[0041] 

[Embodiment of the Invention] Hereafter, it explains in full detail about the gestalt of suitable 
operation of this invention. 

[0042] [Sublimability matter] Sublimation is the process in which a solid-state changes to a direct 
gas, without going via the liquid which is an intermediate phase, and if it is below the temperature of 
the triple point, it is a universal phenomenon which happens about all solid-states. However, for 
example, when it heats beyond ordinary temperature, organic compounds, such as ionicity crystals, 
such as an azo compound of large molecular weight and poly methine coloring matter, will not be 
based on a pressure, but will be pyrolyzed, without showing the melting point. Then, it can be said 
that the triple point does not exist as a matter of fact, and is not sublimated to such matter. In order to 
distinguish from such matter, suppose that the matter which can be sublimated is called the 
"sublimability matter" below, without being accompanied by the pyrolysis. 

[0043] Iodine and sublimability sulfur can be mentioned as an example of the inorganic substance 
sublimated at a room temperature thru/or less than 200 degrees C. 
[0044] The example of a sublimability organic compound describes each case hereafter. 
[0045] [Combination of the surface layer constituent of a covering object, and the sublimability 
matter] the surface layer reforming approach of this invention The covering object (40) which has 
the sublimability matter 2 shown in drawing 1 , and the surface layer constituent 1 which causes an 
interaction It puts on the saturation sublimation pressure condition of said sublimability matter 2. 
The steam of said sublimability matter 2 Said covering object front face, Said sublimability matter 2 
which in other words was made to adhere to the surface layer constituent 1 of a covering object, and 
adhered is permeated and distributed inside a surface layer from said covering object front face, and 
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it is further characterized by carrying out an interaction to said surface layer constituent 1. 
[0046] Here, at least one side is an organic compound among both, and, as for the combination of the 
surface layer constituent 1 of a covering object, and the sublimability matter 2 which causes an 
interaction, a specific combination is selected. As both example, combination which is hung up over 
a degree is illustrated, for example. 

[0047] (1) The following are mentioned as a combination which forms hydrogen bond. 
[0048] For example, leuco coloring matter, the phenol derivative as a developer, and the 
combination of ** can be mentioned. In the case of this combination, it is hard to sublimate leuco 
coloring matter in many cases, and, on the other hand, easy to sublimate a phenol derivative. Then, 
as a surface layer constituent 1 of a covering object, by approaches, such as vacuum deposition and 
coating, the surface layer which consists of leuco coloring matter is created, a phenol derivative can 
be made to be able to sublimate as sublimability matter 2, it can be made to be able to act with the 
surface layer constituent 1, and, subsequently surface treatment can be performed. 
[0049] A chemical structure type shows below the example of the leuco coloring matter used for the 
surface layer constituent 1 of a covering object, and its chromogen. 
[0050] 
[Formula 1] 
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[Formula 2] 
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A chemical structure type shows below the example of the phenol derivative as a developer used for 
the sublimability matter 2. 
[0051] 
[Formula 3] 
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When the chromogen and the phenol derivative of these leuco coloring matter form hydrogen bond 
as follows, colored chromogen becomes stable and it colors. In order to depend for the stability of 
the coloring condition by such hydrogen bond on temperature, it is known that a thermochromic 
property is shown. 
[0052] 
[Formula 4] 




H 3 C 




The combination of quinones and a phenol derivative can be mentioned as a combination which 
forms hydrogen bond. A chemical structure type shows the example of quinones below. 
[0053] 
[Formula 5] 
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Moreover, as a phenol derivative used combining the above-mentioned quinones, although 
previously illustrated by the chemical structure formula, what is illustrated by the chemical structure 
formula can be suitably used for others and the following. 
[0054] 
[Formula 6] 

CH f 0 0— CH, 

HO- 



CH r 0 



h °-\} 

CH, ) ' 

CH r 0 



p— ch 3 CH r rj 
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CH r 0 




H,C 



(2) The following are mentioned as a combination which forms a molecular compound. 
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[0055] For example, the combination of cyclodextrin (non-sublimability) and iodine or the 
combination (formation of a clathrate compound) of cyclodextrin and a sublimability aromatic 
compound, the combination (formation of a quinhydrone) of a hydroquinone and the 1, 4- 
benzoquinone, etc. can be mentioned as a combination of the surface layer constituent 1 of a 
covering object, and the sublimability matter 2. In addition, it is known that formation of a 
quinhydrone is accompanied by formation and charge transfer of hydrogen bond. Furthermore, if it 
explains in full detail, a quinhydrone will also be called the Green hydroquinone and will mean the 
molecular compound made by quinone 1 molecule and hydroquinone 1 molecule. 
[0056] (3) The following are mentioned as a combination which forms a charge transfer mold 
complex. 

[0057] for example, as a combination of the surface layer constituent 1 of a covering object, and the 
sublimability matter 2 Silver, 7,7,8, 8-tetracyanoquinodimethane and silver, and 11, 11, 12, and 12- 
tetracyano naphth - 2, 6-quinodimethan, Silver, tetracyanoethylene and borosilicate glass, and 
7,7,8,8-tetracyanoquinodimethane, Perylene, 7,7, 8, 8-tetracyanoquinodimethane and perylene, and 
11, 11, 12, and 12-tetracyano naphth - 2, 6-quinodimethan, Perylene, tetracyanoethylene and N-ethyl 
carbazole, and 2, 3-dicyano-l,4-naphthoquinone, Pori (vinylcarbazole), and 2, 3-dicyano-5-nitro -1, 
4-naphthoquinone, A 3-(N and N-diphenyl hydrazono methyl)-N-ethyl carbazole and tetra-SHIANI 
ethylene, A 3-(N and N-diphenyl hydrazono methyl)-N-ethyl carbazole, and 2, 3-dicyano-5-nitro - 
The combination of 1, 4-naphthoquinone, an aromatic compound, iodine and the resin (non- 
sublimability) which has aromatic compound residue, iodine, etc. can be mentioned. It is known that 
many of charge transfer mold complexes will demonstrate functions, such as a photoconductivity, 
conductivity, and infrared absorption. 

[0058] (4) The following are mentioned as a combination which forms a chemical bond by the 
addition reaction. 

[0059] For example, an ethylene derivative, iodine, etc. are mentioned as a combination of the 
surface layer constituent 1 of a covering object, and the sublimability matter 2. Moreover, in the case 
of the combination of diene and dienophile (Diels-Alder reaction), whichever may be the surface 
layer constituent 1 of a covering object, or diene and dienophile may be the sublimability matter 2. 
As an example of the compound which reacts as diene in a Diels-Alder reaction, 1, 3-diphenyl iso 
benzofuran, 1, 2 and 3, the 4-tetra-phenyl -1, 3-cyclopentadiene, 1, 2 and 3, the 4-tetra-phenyl -1,3- 
cyclo PENT AH enone, etc. can be mentioned, and these compounds are the solid-states of 
sublimability, for example. The chemical structure type of these compounds is shown below. 
[0060] 
[Formula 7] 




As an example of the compound which reacts as dienophile in a Diels-Alder reaction, an 
acenaphthylene and its derivative can be mentioned, for example, and these compounds are also the 
solid-states of sublimability. The example of solid dienophile is illustrated as a chemical structure 
type below. 
[0061] 
[Formula 8] 
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[Functional thin film] for example, as a combination of the surface layer constituent 1 of a covering 
object, and the sublimability matter 2 By carrying out the interaction of leuco coloring matter and the 
phenol derivative, the thermochromic film By carrying out the interaction of a 3-(N and N-diphenyl 
hydrazono methyl)-N-ethyl carbazole and the tetra-SHIANI ethylene, moreover, the 
photoconductivity film By carrying out the interaction of thiophene oligomer and the 7,7,8,8- 
tetracyanoquinodimethane, the conductive film Furthermore, a 3-(N and N-diphenyl hydrazono 
methyl)-N-ethyl carbazole, and 2, 3-dicyano-5-nitro -The infrared absorption film can be created by 
carrying out the interaction of the 1 and 4-naphthoquinone, respectively. 

[0062] Moreover, bioactive and pharmacological activity can also be given to the film. For example, 
what was made to carry out the interaction of the resin (non-sublimability) and iodine which have 
aromatic compound residue, was made to form a charge transfer mold complex, and reformed the 
surface layer demonstrates antibacterial. 

[0063] The [surface treatment approach] As shown in drawing 1 , the sublimability matter 2 and the 
thing which formed the surface layer constituent 1 in the 1 st page of a glass substrate 40 are put in in 
the glass tube 10 which stopped the end. Subsequently, as shown in drawing 2 (A), the other end of a 
glass tube 10 is connected to evacuation equipment 50, and the pressure in tubing is decompressed 
under a room temperature. Then, as shown in drawing 2 (A) and (B), the melting sealed tube of the 
part near the end connection of a glass tube 10 is carried out by the burner 60 for the glass tube 
sealed tubes, and the sublimability matter 2 and the surface layer constituent 1 are sealed in the glass 
sealed tube 1 1 which stopped both ends. 

[0064] Next, as shown in drawing 3 , the glass sealed tube 1 1 is installed in a thermostat 70, and it 
heats over the glass sealed tube 1 1 whole. Then, while the inside of the glass sealed tube 1 1 will be 
in the saturation sublimation pressure condition of the sublimability matter 2 with heating, the thin 
film generated when the surface layer constituent 1 and the sublimability matter 2 on a glass 
substrate 40 interacted is obtained. 

[0065] In addition, when what was chosen as sublimability matter 2 is the matter which is easy to 

sublimate, this sublimability matter 2 and the surface layer constituent 1 may be sealed in the glass 

sealed tube in the state of atmospheric pressure, it may be made saturation sublimation pressure, the 

interaction of both may be carried out, and a thin film may be made to generate. 

[0066] In addition, the example of the surface treatment approach of this invention is explained in 

full detail in the example. 

[0067] 

[Example] Hereafter, an example is shown and the approach of this invention is explained in more 
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detail. 

[0068] [Example 1] Glass tube 10 (the outer diameter of 15mm) which stopped the end as shown in 
drawing 1 It is 7,7,8,8-tetracyanoquinodimethane (it is hereafter written as TCNQ.) as sublimability 
matter 2 in the bore of 12mm, and die length of 200mm. What formed the silver thin film (lOOnm in 
thickness) with vacuum deposition was put in as a surface layer constituent 1 at 5mg of crystals, and 
the 1st page of a glass substrate 40 (0.15mm in 18mmx6mmx thickness). Subsequently, it exhausted 
until it connected the other end of a glass tube 10 to evacuation equipment 50 and the pressure in 
tubing was set to 10-5 or less Pa under the room temperature, as shown in drawing 2 (A). Then, as 
shown in drawing 2 (A) and (B), the melting sealed tube of the part near the end connection of said 
glass tube 10 was carried out by the burner 60 for the glass tube sealed tubes, and said organic 
compound and said silver thin film were sealed in the glass sealed tube 1 1 which stopped both ends. 
[0069] Next, as shown in drawing 3 , said glass sealed tube 1 1 was installed in the thermostat 70, and 
it heated at 150 degrees C over said glass seeded tube 1 1 whole. It changed to blue with the front face 
of a silver thin film peculiar to silver and a TCNQ complex about 15 minutes after putting said glass 
sealed tube 1 1 into the thermostat. When observed from the background of a glass substrate 40 at 
this time, it was checked that the silver thin film remains. Furthermore, when heating was continued, 
the whole silver thin film changed to the blue crystal of silver and a TCNQ complex in about 30 
minutes. That is, even if observed from the background of a glass substrate 40, only the blue crystal 
of silver and a TCNQ complex was accepted. When the film of the obtained silver and the TCNQ 
complex was observed with the optical microscope, it turned out that it is the aggregate of detailed 
needle crystal. When a TCNQ steam passes through the clearance between detailed needle crystal, 
that to which reforming advances to the deep part of the silver vacuum evaporationo film is 
conjectured. Moreover, in optical microscope observation, existence of superfluous TCNQ was not 
observed in measurement of a light absorption spectrum. 

[0070] By putting the silver vacuum evaporationo film on the saturation sublimation pressure 
condition (for example, ten to 5 Pa) of TCNQ at 150 degrees C shows that it can reform to silver and 
a TCNQ complex to homogeneity in the depth direction from the front face of the silver vacuum 
evaporationo film to the specific depth so that clearly from the above observation. 
[0071] [Example 1 of a comparison] What formed the silver thin film (lOOnm in thickness) in the 1st 
page of a glass substrate 40 (1mm in 26mmx76mmx thickness) with vacuum deposition is put into a 
vacuum evaporation system. Substrate temperature was made into the room temperature, and 
although the blue by silver and the TCNQ complex is observed when TCNQ is made to vapor- 
deposit from the heated source of vacuum evaporationo, superfluous TCNQ has deposited as a 
crystal of thin yellow. So, for the next attempt, in order to avoid that TCNQ becomes superfluous, 
when only a short time opens the shutter of the source of TCNQ vacuum evaporationo, TCNQ ran 
short and an unreacted silver thin film remains in some places. That is, with the conventional 
vacuum deposition method, since the thermodynamical equilibrium condition of a "saturation 
sublimation pressure condition" cannot be used, homogeneity is controlled by the so-called 
"kinetics-control." Therefore, implementation of manufacture of a uniform functional thin film is not 
easy. 

[0072] [Example 2] As shown in drawing 1 , what formed the thin film (500nm in thickness) of 
leuco coloring matter and crystal violet lactone with vacuum deposition was put in as a surface layer 
constituent 1 as sublimability matter 2 at 5mg of crystals of the propyl gallate of a phenol derivative, 
and the 1st page of a glass substrate 40 (0.15mm in 18mmx6mmx thickness) in the glass tube 10 (the 
outer diameter of 15mm, the bore of 12mm, die length of 200mm) which stopped the end. 
Subsequently, it decompressed in tubing like the case of an example 1 , and said phenol derivative 
and said leuco coloring matter thin film were sealed in the glass sealed tube 1 1 which stopped both 
ends. 

[0073] Next, as shown in drawing 3 , said glass sealed tube 1 1 was installed in the thermostat 70, and 
it heated at 80 degrees C over said glass sealed tube 1 1 whole. While the inside of a glass tube 
changed into the saturation sublimation pressure condition of propyl gallate with heating, reforming 
of the thin film of the crystal violet lactone on a glass substrate 40 was carried out by hydrogen bond 
formation with a phenol derivative, and it presented vivid blue by it. 
[0074] Thus, the obtained blue thin film showed the thermochromic property. 
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[0075] [Example 3] When it is easy to sublimate the sublimability matter 2 which causes the surface 
layer constituent 1 and interaction of a covering object like iodine, it becomes difficult to carry out 
like a publication in the example 1 , and to seal the bottom of a vacuum and in the glass sealed tube. 
In such a case, the surface treatment approach of this invention can be enforced under atmospheric 
pressure using the container of a direct vent system. As a container of a direct vent system, the 
container which formed the lid of glass adjustment can be used, for example. In the case of the 
magnitude whose ** is about about tenmm outside a covering object, a commercial glass weighing 
bottle (a diameter, several cmx height, several cm) can be used suitably. 

[0076] the plates of one each of borosilicate glass (1mm in width of face of 10mm, die length of 
25mm, thickness) were put in as the crystals of 5mg of each and the non-coating of TCNQ as 
sublimability matter 2 in two Pyrex (trademark) glass weighing bottles (the bore of 35mm, and 
height of 40mm — cylindrical). The surface layer constituent 1 of borosilicate glass is a HOUKEI 
acid, and it is known that the amount of SiOH base will cause TCNQ and a charge transfer reaction. 
In addition, Pyrex (trademark) glass does not react with TCNQ. 

[0077] Next, said two glass weighing bottles being respectively installed in a thermostat 70, and 
heating the glass weighing bottle of another side at 180 degrees C by 180 degrees C over said whole 
glass weighing bottle for 1 hour was continued over 2 hours for one glass weighing bottle. When it 
continued heating, by starting TCNQ and charge transfer ****** gradually, reforming of the front 
face of borosilicate glass was carried out, and it was colored blue. The absorption spectrum of the 
obtained borosilicate glass-TCNQ thin film is shown in drawing 4 . In drawing 4 , a continuous line 
shows the absorption spectrum at the time of heating the absorption spectrum at the time of heating 
at 1 80 degrees C for 1 hour at 180 degrees C with the chain line for 2 hours, and a dashed line shows 
a TCNQ independent absorption spectrum for a comparison. 

[0078] [Application] on one side of the borosilicate glass in which reforming was carried out by 
TCNQ by performing 180-degree-C heating for 5 hours like the example 3 a polycarbonate film with 
a thickness of 100 micrometers and cover glass (24mm angle — ) 150 micrometers in thickness are 
piled up by vacuum hot pressing. The cross-section configuration created the thin film optical 
element of the configuration of "a TCNQ reforming borosilicate glass layer / borosilicate glass layer 
(about 1mm in thickness) / TCNQ reforming borosilicate glass layer / polycarbonate layer / glass 
layer (150 micrometers in thickness)." Subsequently, the TCNQ reforming borosilicate glass layer of 
the side exposed to the front face was wiped off and removed with the cotton swab made to become 
wet with a tetrahydrofuran, and the cross-section configuration created the thermal lensing effect 
optical element of the configuration of "borosilicate glass (heat transfer layer) / TCNQ reforming 
borosilicate glass layer (light absorption layer) / polycarbonate layer (heat lens formative layer) / 
glass layer." 

[0079] It experimented in the optical control approach of a publication on JP,1 1-5243 5, A using this 
thermal lensing effect optical element. That is, the microscope lens with a numerical aperture [ 0.65 ] 
and an effective opening radius of 4.03mm was used as a condenser lens. Moreover, the microscope 
lens of numerical aperture 0.4 was used as a light-receiving lens. Beam expanded of the helium neon 
laser (oscillation wavelength of 633nm) was carried out as a control light, it used as the parallel 
Gaussian beam with a diameter of about 8mm, the beam plastic surgery of the outgoing radiation 
light of semiconductor laser (the oscillation wavelength of 780nm, continuous-oscillation output of 
3mW) was carried out as a signal light, and it used as the parallel Gaussian beam with a diameter of 
8mm. And control light and signal light were condensed on the same axle with the condenser lens, 
and the location of optical system and a thin film optical element was finely tuned so that a TCNQ 
reforming borosilicate glass layer might be located in the focal location of a condenser lens. Control 
light observed signs that signal light was modulated by the thermal lensing effect in which considers 
as a chopped light and induction is carried out to the polycarbonate layer of a thin film optical 
element by the optical sound component. However, incidence of control light and the signal light 
was carried out from the glass with a thickness of 150 micrometers layer side. Consequently, when 
the thin film optical element of this application being equal to the continuous irradiation of optical 
power density about 1.5 MW/cm2 in power lOmW of control light and a beam waist (radius of 0.45 
micrometers) and control light were made intermittent by duty ratio 1:1, following the optical 
response of signal light as 5MHz and pulse width till 100 nanoseconds was checked. That is, it 
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turned out that the TCNQ reforming borosilicate glass thin film of this invention is carried out as a 
light absorption thin film of the light and the optical controlling element which used the thermal 
lensing effect, and the very high engine performance is demonstrated. 

[0080] [Example 4] Glass tube 10 (the outer diameter of 15mm) which stopped the end as shown in 
drawing 1 It is 2 and 3-dicyano-5-nitro as sublimability matter 2 in the bore of 12mm, and die length 
of 200mm. -1, 4-naphthoquinone (it is hereafter written as DCNNQ.) What formed the thin film 
(lOOnm in thickness) of a 3-(N and N-diphenyl hydrazono methyl)-N-ethyl carbazole with the spin 
coat method was put in as a surface layer constituent 1 at 5mg of crystals, and the 1st page of a glass 
substrate 40 (0.1 5mm in 18mmx6mmx thickness). Subsequently, the inside of tubing was 
decompressed like the case of an example 1, and the DCNNQ crystal and the 3-(N and N-diphenyl 
hydrazono methyl)-N-ethyl carbazole thin film were sealed in the glass sealed tube 1 1 which stopped 
both ends. 

[0081] Next, as shown in drawing 3 , said glass sealed tube 1 1 was installed in the thermostat 70, and 
it heated at 150 degrees C over said glass sealed tube 1 1 whole. When heating was continued, by 
forming DCNNQ and a complex gradually, reforming of the 3-(N and N-diphenyl hydrazono 
methyl)-N-ethyl carbazole thin film was carried out, and it was colored black. The 3-(N and N- 
diphenyl hydrazono methyl)-N-ethyl carbazole, 2, 3-dicyano-5-nitro which were obtained -The 
absorption spectrum of 1 and 4-naphthoquinone complex thin film is shown in drawing 5 . 
[0082] This thin film acts as infrared absorption film (absorption-maximum wavelength of 1.1 
micrometers) so that clearly from an absorption spectrum. 

[0083] [an example 5] — the pellet (cylindrical [ with a diameter / of 3mm / and a die length of 
3mm ]) of polycarbonate resin some was put in as 5mg of crystals and the non-coating of iodine as 
sublimability matter 2 in the glass weighing bottle (the bore of 35mm, and height of 40mm — 
cylindrical). The surface layer constituent 1 of a resin pellet is a polycarbonate. 
[0084] Next, said glass weighing bottle was installed in the thermostat 70, and it heated at 150 
degrees C over said whole glass weighing bottle. When heating was continued, by forming iodine 
and an electron donor acceptor complex gradually, reforming of the front face of a polycarbonate 
pellet was carried out, and it was colored vivid red. The cross section of the obtained iodine and the 

- surface treatment polycarbonate pellet is shown in drawing 6 R> 6. In the insertion graduation of 

- drawing 6 , one graduation is 10 micrometers. That is, iodine permeated in Mr. Fukashi 100 .,....,£■- 
"micrometers or more from the front face of a pellet, and it turned out that it is interacting with the 
polycarbonate. 

[0085] The surface layer of the iodine and the surface treatment polycarbonate pellet of this example 
demonstrated the antibacterial function, and maintaining the operation over several months was 
checked. 

[0086] [Example 6] Since [ that membrane formation by the coating method is difficult in order to 
dissociate to a hydroquinone and the 1, 4-benzoquinone, if it is made to dissolve by (1) neutrality 
condition, and sublimability is / (2) raw-material hydroquinone, the 1, 4-benzoquinone, and the 
quinhydrone of a product itself / high and ] the quinhydrone which consists of combination of 1 : 1 of 
a hydroquinone and the 1, 4-benzoquinone has high crystallinity, it is the delicate molecular 
compound of being hard to apply vacuum evaporation technique. The optical thin film which 
consists of a plastics thin film containing a quinhydrone can be created by using the surface 
treatment approach of this invention so that it may indicate below. Here, as plastics, thermoplastic 
plastics for optics, such as polymethacrylic acid ester, and polystyrene, a polycarbonate, can be used 
suitably. Hereafter, it illustrates about the case where a polycarbonate is used. 
[0087] first, the bottom of a glass weighing bottle (the bore of 35mm and height of 40mm — 
cylindrical) was covered with the glass disk (5mm in the diameter of 30mm, thickness) with a 
smooth front face, and the plate (1mm in 20mm long, 12mm wide, thickness) of a polycarbonate was 
placed on it. 5mg of crystals of a hydroquinone put into the pan made from aluminum (the diameter 
of 3mm, a depth of 2mm) was put on the side, the lid of a glass weighing bottle was closed, and it 
put in into the ventilation type dryer which carried out temperature control to 150 degrees C, and 
heat-treated at 150 degrees C over for 60 minutes. In the meantime, the interior of a glass weighing 
bottle is in the saturation sublimation pressure condition with the steam of a hydroquinone. If a glass 
weighing bottle is taken out in atmospheric air after predetermined time and it cools, a superfluous 
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hydroquinone deposits as a crystal in the lid and wall of a glass weighing bottle. In order that the 
polycarbonate plate inside a glass weighing bottle may carry out the temperature reduction also of 
the corkscrew twist of a glass weighing bottle slowly at this time, a hydroquinone does not deposit 
on a polycarbonate plate. Therefore, the hydroquinone has permeated the surface layer of a 
polycarbonate plate by bottom 150-degree-C heat treatment of saturation sublimation pressure, the 
bottom of another glass weighing bottle (the bore of 35mm and height of 40mm — cylindrical) was 
covered with the glass disk (5mm in the diameter of 30mm, thickness) with a smooth front face, and 
the polycarbonate plate which uses as a surface layer constituent the polycarbonate which sank in in 
the hydroquinone on it was placed. 5mg of crystals of the 1, 4-benzoquinone put into the pan made 
from aluminum (the diameter of 3mm, a depth of 2mm) was put on the side, the lid of a glass 
weighing bottle was closed, and it put in into the ventilation type dryer which carried out 
temperature control to 150 degrees C, and heat-treated at 150 degrees C over for 60 minutes. In the 
meantime, the interior of a glass weighing bottle is in the saturation sublimation pressure condition 
with the steam of the 1, 4-benzoquinone. If a glass weighing bottle is taken out in atmospheric air 
after predetermined time and it cools, the superfluous 1, 4-benzoquinone deposits as a crystal in the 
lid and wall of a glass weighing bottle. In order that the polycarbonate plate inside a glass weighing 
bottle may carry out the temperature reduction also of the corkscrew twist of a glass weighing bottle 
slowly at this time, the 1, 4-benzoquinone does not deposit on a polycarbonate plate. Formation of 
the quinhydrone by the interaction of a hydroquinone and the 1 , 4-benzoquinone advances by the 
surface layer of a polycarbonate plate by putting the polycarbonate plate with which a hydroquinone 
uses as a surface layer constituent the polycarbonate into which it sank on the closed space which is 
in the saturation sublimation pressure condition with the steam of the 1, 4-benzoquinone. That is, 
according to an operation of a colorless hydroquinone and the thin yellow 1, 4-benzoquinone, a 
brown quinhydrone generates and a polycarbonate plate is colored. Thus, the absorption spectrum of 
the obtained optical thin film is shown in drawing 7 . In the field except the characteristic absorption 
band of a quinhydrone, the optical thin film with high transparency was able to be manufactured so 
that clearly from drawing 7 . 

[0088] Even if it used the plate (2mm in 20mm long, 12mm wide, thickness) of a polymethyl 
methacrylate, the PMMA plate which contained the quinhydrone in the surface layer was created 
like the case of a polycarbonate. The absorption spectrum (not shown) was similar to drawing 7 . 
[0089] [an example 7] — first, the bottom of a glass weighing bottle (the bore of 35mm and height of 
40mm — cylindrical) was covered with the glass disk (5mm in the diameter of 30mm, thickness) 
with a smooth front face, and the plate (1mm in 20mm long, 12mm wide, thickness) of a 
polycarbonate was placed on it. 2, 3-dicyano-5-nitro which were put into the pan made from 
aluminum (the diameter of 3mm, a depth of 2mm) at the side -5mg of crystals of 1 and 4- 
naphthoquinone (DCNNQ) was placed, the lid of a glass weighing bottle was closed, and it put in 
into the ventilation type dryer which carried out temperature control to 150 degrees C, and heat- 
treated at 150 degrees C over for 60 minutes. In the meantime, the interior of a glass weighing bottle 
is in the saturation sublimation pressure condition with the steam of DCNNQ. If a glass weighing 
bottle is taken out in atmospheric air after predetermined time and it cools, superfluous DCNNQ 
deposits as a crystal in the lid and wall of a glass weighing bottle. In order that the polycarbonate 
plate inside a glass weighing bottle may carry out the temperature reduction also of the corkscrew 
twist of a glass weighing bottle slowly at this time, DCNNQ does not deposit on a polycarbonate 
plate. Therefore, DCNNQ has permeated the surface layer of a polycarbonate plate by bottom 150- 
degree-C heat treatment of saturation sublimation pressure, the bottom of another glass weighing 
bottle (the bore of 35mm and height of 40mm — cylindrical) was covered with the glass disk (5mm 
in the diameter of 30mm, thickness) with a smooth front face, and the polycarbonate plate which 
uses as a surface layer constituent the polycarbonate which infiltrated the hydroquinone on it was 
placed. 5mg of crystals of 2 and 6-dimethoxy phenol put into the pan made from aluminum (the 
diameter of 3mm, a depth of 2mm) was put on the side, the lid of a glass weighing bottle was closed, 
and it put in into the ventilation type dryer which carried out temperature control to 150 degrees C, 
and heat-treated at 150 degrees C over for 60 minutes. In the meantime, the interior of a glass 
weighing bottle is in the saturation sublimation pressure condition with the steam of 2 and 6- 
dimethoxy phenol. If a glass weighing bottle is taken out in atmospheric air after predetermined time 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/20/2006 



JP,2001-026884,A [DETAILED DESCRIPTION] 



Page 17 of 18 



and it cools, superfluous 2 and 6-dimethoxy phenol deposit as a crystal in the lid and wall of a glass 
weighing bottle. In order that the polycarbonate plate inside a glass weighing bottle may carry out 
the temperature reduction also of the corkscrew twist of a glass weighing bottle slowly at this time, 2 
and 6-dimethoxy phenol does not deposit on a polycarbonate plate. Formation of the hydrogen bond 
by the interaction of the carbonyl group of DCNNQ and the OH radical of 2 and 6-dimethoxy phenol 
advances by the surface layer of a polycarbonate plate by putting the polycarbonate plate which uses 
as a surface layer constituent the polycarbonate into which DCNNQ was infiltrated on the closed 
space which is in the saturation sublimation pressure condition with the steam of 2 and 6-dimethoxy 
phenol. 

[0090] [Example 8] The piece of a filter paper (the Toyo Roshi make, "5B", 10cm angle) is dipped in 
beta-cyclodextrin saturated water solution in a beaker, moisture was evaporated and beta- 
cyclodextrin was made to adhere to the surface layer of cellulose fiber by leaving it for several days 
at a room temperature. This piece of a filter paper was rounded off, and it put in into the measuring 
cylinder with a glass adjustment lid (the capacity of 100ml, the bore of 27mm, a depth of 240mm), 
and further, 5mg of crystals of iodine was put in, the adjustment lid was shut, and it was left for 30 
minutes at the room temperature. When an iodine steam enters the interior of the hydrophobic space 
inside beta-cyclodextrin molecule adhering to the surface layer of cellulose fiber, iodine, beta- 
cyclodextrin, and a molecular compound are formed, and brown is presented. For the comparison, 
even if it processed similarly the piece of a filter paper to which beta-cyclodextrin is not made to 
adhere, coloring was not accepted. 

[0091] The iodine and beta-cyclodextrin adhesion filter paper of this example demonstrated the 
antibacterial function, and maintaining the operation over several months was checked. 
[0092] [an example 9] — the thin layer chromato plate ("Kieselgel60" by Merck, 10cm angle) which 
carried out coating of the silica gel impalpable powder to one side of a glass plate was cut, the test 
piece with a width of face [ of 10mm ] and a die length of 25mm was created, and this was put in 
into the glass weighing bottle (the bore of 35mm, and height of 40mm — cylindrical), lmg of crystals 
of 1 and 3-diphenyl iso benzofiiran (it is hereafter written as DPIBF.) put into the pan made from 
aluminum (the diameter of 3mm, a depth of 2mm) was put on the side, the lid of a glass weighing 
bottle was closed, and it put in into the ventilation type dryer which carried out temperature control 
to 150 degrees C, and heat-treated at 150 degrees C over for 60 minutes. In the meantime, the 
interior of a glass weighing bottle is in the saturation sublimation pressure condition with the steam 
of DPIBF. After continuing heating at 150 degrees C for 10 hours, 10 hours was required and it 
cooled slowly to the room temperature. In this way, DPIBF was infiltrated into the silica gel thin 
film applied to the whole surface of a glass plate. The glass plate which has the silica gel layer into 
which DPIBF was infiltrated as a surface layer constituent was put in to another glass weighing 
bottle, and 5mg of crystals of an acenaphthylene put into the pan made from aluminum (the diameter 
of 3mm, a depth of 2mm) at the side was placed, the lid of a glass weighing bottle was closed, and it 
put in into the ventilation type dryer which carried out temperature control to 80 degrees C, and heat- 
treated at 80 degrees C over for 60 minutes. In the meantime, the interior of a glass weighing bottle 
is in the saturation sublimation pressure condition with the steam of an acenaphthylene. If a glass 
weighing bottle is taken out in atmospheric air after predetermined time and it cools, a superfluous 
acenaphthylene deposits as a crystal in the lid and wall of a glass weighing bottle. In order that the 
glass plate inside a glass weighing bottle may carry out the temperature reduction also of the 
corkscrew twist of a glass weighing bottle slowly at this time, an acenaphthylene does not deposit on 
a glass plate. Thus, the Diels- Alder reaction of the DPIBF and the acenaphthylene which are shown 
below in the DPIBF sinking-in silica gel layer on the front face of a glass plate can be advanced. 
[Formula 9] 
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[0093] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the functional 
thin film manufactured by the surface layer reforming approach of this invention, and its approach, a 
functional thin film can be manufactured without using binder resin and a solvent, or the wet method 
that uses a liquid monomer, and a surface layer can be reformed. 

[0094] Moreover, irrespective of the hydrophilic property of high-performance material, and 
hydrophobicity, a functional thin film can be manufactured and a surface layer can be reformed. 
[0095] Moreover, it consists of a constituent of functionality, and the presentation is uniform, the 
functional thin film which does not contain an volatile impurity can be manufactured, and a surface 
layer can be reformed. 

[0096] Without spoiling the surface smooth nature on the front face of a substrate, a functional thin 
film can be manufactured and a surface layer can be reformed. 

[0097] When micro processing is performed to the substrate front face, a functional thin film can be 
manufactured, the functional thin film which consists of a delicate constituent like reforming a 
surface layer, a molecular compound, or a charge transfer mold complex can be manufactured, 
without spoiling this surface structure, and a surface layer can be reformed. 
[0098] Thickness and/or a presentation can manufacture a uniform functional thin film, and can 
reform a surface layer without complicated mechanical control. 

[0099] Irrespective of the size of the area of a thin film, the functional thin film which has uniform 
thickness and/or a uniform presentation can be manufactured, and a surface layer can be reformed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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12 (A) l-^-r 51^ i]'77vf 1 0 
0>161$XSttXSt 5 0 l:8«LtMTl:fil»Tl 
rtrom^^gcE-ri.. *a>'&. 12 (a) fcjru: (b) 
I=*-TJ:5IC, *7Xf1 0(Df^4gl-iSt'>g|J»£*' : 7 
***M«B'<— *— 6 OCtiSBttSLT. B*tt*K 

[0 0 6 4] HSI-^-TJ:?!-, #^XitSM 1 

ssaMf7 ortiziasL. *7^itf 1 i±i*i=*ot 




NO, CN CN 




*Mt*K2©lM0JMEttfflf=JS*&fc*l=. tf^XS 
[0 0 6 5] mm&®S2t LXmiRLtz*,<D 

s*tt«jH2taisHiaja«ji &«#?x*t«ni=am 

[0O6 6] fcjb\ **9]aSlB3[ire&a>Jlf*0ll::-3 
[0 0 6 7] 

[3t«S«] JUT, 2S160"J£*U Ml=#L< CO* MO? 

[0068] C3SfiE0«1) 01 IC*-r«fedl=. -«g£*f 
Cfc*7Xf 1 O (*M£ 1 5mm. P*3g 1 2mm. g£ 
200mm) rtlC. Ifttil2tUt7, 7. 8. 8 
— fh7->7yV-^^> (J2TF. TCNQi:(5SIH-r 
•5, ) 0)gS5mg^, *7^Iffi4 0 (1 8mmx6 
mmXiSO. 1 5mm) (7) 1 SS)l$§J$!t^1 i: 

Lt, JtffimSlC.korfflflJjSIK (ISlOOnm) £ 

BticLtztot. zxtitzo jfci*-c, 112 (a) iznrt 

*9I=, #7X^1 O0)ilit$K$i^E5OI:^ 
L.T^;fiTI=*5l*T*l*3<DEAA< 1 O - 5 p a WTCifc 
S*-e»a$fr-7fco ^<0&. 112 (A) fe^tf (B) 

!=*■*-* 3 1=, «hb#9x*i oommmzm^xz 

*<b*1fa fc J: Xfmt Bfl j«n £ M4S £ it C fc if 9 X it® 1 
[0 0 6 9] #|z, H3lC^-rj;5l-. HMB*f9^SS 
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1 1 Sfifl* 7 OrtKtSSU 9flfB*'7Xit'»1 1£# 
izm-oX. 1 5 CCIzSDgftLfco flllBtf^Xit© 1 1 £ 

Sffi4 OCDgfllfrbSSg-f tt!*H*<aBLTl*S 

mm±m<m- TCNafSttowfessiii^tL*:. r 

**^7.Sffi4 OOafflH^bS^LTtii • TC 

[0 0 7 0] fiL±a>aft*&H&*&J:?l=« IRffiftH 
Sl50tTTCNQ(D)MDWE*l (tt%lilO 
-5 p a ) l:i<uti:J:oT, ttJK*HO>Sai*&tt 

[0 07 1] Clt&tffl 1 ] *7Xlffi4 O (2 6mmx 
7 6 mm x H$ 1 mm) <D 1 SI=H2ESR»I= J: U SB0>?£ 

01 0**1 OOnm) ^^Lfct<D^KffiSISSiai= 
.Mx, ^tSSS^^/mi: L, *nS»LfcH»3S^& T C N 
Q*SS*4*fct^?», ffl- TCNQflttl=J:«irefi< 

tats^ft-strotf), iafij«>TCNQA<-5SLNSi-&ro$g B iit 

L-C«Tti5L-CL*ofco -tCT?, *£Dlt^T?liTCNQ 
pjiz <t & c £ £ig i+ 3 fc tf) , tcnq mm M<T> '> -V 
— S«B»|HfcH-Bfll*fci TCNQ*(?£U 

*S*S0)«flWI4«Br^»BLTL*ofc. Tfc;h>*>, fife 

[0072] mmmzi mwzn-tjisiz* 

Cfc#7XlM O (M1 5mm, f*q& 1 2mm, g£ 

2 0 0mm) ft 2 £ Lt ? x / — 

(1 8mmX 6mmxjf:$0. 1 5mm) <D 1 B5IC, 8 

aUUflttttM t LT, ISISt^oto-fafet ■ ? 
'JX^^/WtL/'y h5£ hXDMK (J¥£ 5 0 0 n 
m) £J&f&LtziO>ts £A*tfco *^1?, 3SJ60»1<7> 
»*fcEI«l::L-C««©*EEU «B7i/-)Hlttt; 

te*r«(HBP-f afe**K*, wasaisfctf^xtt* 

1 1 rtlcffiKLfcc 

[0073] nm^-t^ai::, fliKtf^xits 
1 i SSSS7 owiciggL, HUlEtf^xttiM i ±t* 
iciK^T, 8 0°Clc*Q^Lf:„ Ml:<t:oTf 7^Srt 



5WBH47 x y -;uBlaSi*<t a>*9Rttft]»ai= J: oTStH 

[0074] zo&oizLxmhtitzfteimmit. v- 
[0075] mmm 3 ] tta***«ia>SBiiiijftft 1 

l=JWL-*>Tl**£. *J6«1l=iE*0!>J:3l=Lr, X 
fflT. #^x§t«*lc«irt-acfca«BJii::fc*. 

-tLTIi, 0"]*.I4, #?X?U*:btta>S£filtfe84il 
-MUM©***©**, lME©#?X«f«H (■ 

[0076] zmo>/u isvt* (.mtmm) *7^s 

f¥S85 (l*Jg3 5mm, i§* 4 O mmWRfg**) l*Jlzp. 

2tUTCN Q<7)^H=&^ 5 m g i: , IMtl 
®!t LT, itfdWRJf^XrotE («1 Omm, g$ 2 
5mm, SSlmm) 1 tfci: , £A*tfc. *"7W 

K*f5X©8ffiBffljai8n 14, ThO^r-fiSr-feo-C, s 
i OHSSU»A<TCNQi:a^»iSi6*fiC-rc<kA< 

I4T CNQtl4JSJBL&t^ 
[0 0 7 7] JfelC, MI2 2<l(7)7J : 7XSf¥ajffi£ : &^1l 

S^7 0Al:KiU fliH^^xSiPMiffi^l-jSo 
r, -»©*7X8Si)ES i a o°c-e 1 b*ih. mijo 
is : ?xmwmm.& 1 8o°ct?2BtrBii-;gor»DSifiLgiit 

fc. *DlftL^I+i)i:, ^WK^xroaatt^lc 
TCNQt««»M«fi(6*iB=-rcfcl=J:o-caK* 
*l, Wfel^^feLfco ^■b*lf=*'7'7-'fi$:tf^X-TC 
NQsHMCD^JftX^^ K;U^I2l4l=^-r„ li4lCfcL^ 

t, 1 8 o°ct? i B^rajjDSftLfcif^roKJRx^^ h;u£ 
«an?. i so-c-c^PtraJjnfSftLfc^roqRHxx^^ k 
^£II^T*5tL, tb^rofctoTCNQmittwiiRiiRx^^ 

[0 0 7 8] CfCffiffi) Jtlfi«3tHfl||=Lr, 180 
°CtaJ»£5B#riS*T5C£l=J:oTTCNQI::J: yefcH* 
+lfc^O'7-'ri$*'7X<7)n-®|C, H$ 1 0O/iml5*'J 
tH^— h • 7< ;UA*5«fcl/7a/<— **^X (24mm 
ft. US 1 5 0jt/m) JIS^'V h^uxii-cfite^ 

i+t, mmmtittf r cNaait^v^ k^xjb / 

Th^^-fK^XS (H$iStt)1 mm) /TCNQSa* 
'7'7--fi$7a* i 7X@/'^'J*-^-h)l/**7X© (V 
*150(im) J tL^«lrt03»H*^*^*f1fiaL 

fc. ^):^^T•, f i-7tKP77>tae.tf:a#i:J;-3 
r, asic^aiLfc{iii(DTCNQafeS^'t7'7-'<'i$** : 7x 

X «£SSH) /TCNQ*H^'7'7-'j' B t*" : 7Xll (JfclR 
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[0079] z<D»u>xa»ft^**-*m\ 
11-5243 5#^«iceiia)%MMAsa)mft«if 

^iP¥S4. 0 3mm(DH»«l/>XSffllNfe. * 
fc. St£U>%<!: LTBflPftO. 4CDS?S^U>X$^ 

I633nm) ^ t-Al^^/^> K L t Ig^ 8 mm 

—tf- («fi»fi7 8 0nm, ittt«littA3mW) (D 
*Hl»«* kf-ASJf^ It ft& 8 mmtDTIr*^^ tf-A 
tLtfflL>fe. fit, »J»*fe*tf«****ftU> 

l=*oTK«*iL. »Bft**^0>#ya— 

Lfc. f:f:l> *J»*a3cttf«**l*B[* 

1 5 O // m(D* AStSltf:. * 

-A^IXh (*80. 45/im) left It ft — 
fiftl. 5 MW/ c m 2 (D^E^jzlJ & - t % * 

ISt*(D*«Stt5MHz, /^x«tLri ooty 

T C N Q*R*^^-f K*f^xaiK(*»U>X«j**ffl 

tttt s « w-r * c t o /c o 
[ooso] immm*) BMzm-txsiz* — aasit 

i:f:^*7Xf 1 0 (*t*I1 5mm, P^g 1 2mm. 

2 0 Omm) ft |CM1£M 2 t LT 2 . 3~vv7/ 
-5— — hP-1, 4-^-^h^-y> (JsAT. DCNN 
Q<tBSfB-r^ e ) (D$Si5mgi, #7Xlfi4 0 (1 
8mm x 6mm xfj 0. 1 5mm) (D 1 ^SUf 

ffljattti iur. xtf>=i— hai=«ty 3- (n, n- 

y7i-;i/t K7^//^fW -N-x^ua;u/*y— 

;UC7>»^ (BJlOOnm) £ J&J$ Lfc t(D t . Aft 
L, DCNNQ8^J:^3- ( N , N-y7i-Jl/t 

[0081] U3ic^-r<fcaiz, ite#9^tt* 

1 1 *Sa*7 0rtlcK«L, ffilB*f7^»«l 
iciSoT. 1 5 0°ClC*P!!ftLfco *P}»*«lt*t. 3- 
(N , N-S/7ir^fcK5 7/yfW — N— XtFjU 
* * »/— ;UJSflI(*^^ l= DCNNQt §H* £ & 

(N , N-y;HiH:h7y/^lH -N-lfjl/ 
*JU/**/— ;U ■ 2. 3-vv7/-5~-hD-1, 4 



-To 

[0 0 8 2] M^h^b0^b^J:7l:, CCD 

mm\*BMm>&m (sns^s'ju. i/im) tit 

[0 0 8 3] CHffi«5] «7^8»M (rtS3 5m 
m. IS* 4 OmmORfgtfc) rtlcB*14«B!t 2 £ Lt 3 

hmtn<D^\y^h (IS3mm, S$3mm(DRl§S) 

Btfl£, £A*i*:o mm^v hOMJMMMfelfi, 
[0 0 8 4] jkic. ltB#?^MnKtUi7on 

imtitu «nB#9^«WM±»i=aoT. i 5o°c 

6 ICS**-. H6CDtf ABftlCfcL^T 1 Saiil 0/imT* 

[0085] *mmmcDBom ■ a®afcH#»ja-7t$* 

[0086] CSBt«e).tKP*/>i:i, 4-^> 
I*, (i) 4>ttftftT?*B*l*«tt KP*/>ii, 
flttfBirefcy* (2) itttKP*/^!, 4-K 

tecfctf. *fiR«ia)*>t Kp>-ta)*a)3b< 

#*»B£fWr«ci#T?#«. ::t, 

7Kya-7H*-h*^<DS»Bjaii4a)7fe^ffl^x 

***£»Blcttirr*c:i:ft<-c*4. JUT. *K'J*— 

[0 0 8 7] **\ a^XSiffSffi (rt83 5mm, K 
?4 0mmCDRjStt) <DJSlcaHA<sp» ft*7Xn§ 

(Sg3 0mm, 5mm) ^C0±IC7KUa 
— h<Bffi (120mm, fill 2mm, 1 m 

m) £Hl*fc« -tCDffif^ T;US~H7ASJjm (lg3m 
m, ;1g3?2mm) CAtlfet KP*-/ >©tefl5mg$ 
S*. #7^«MfiO)»*Hi:, 1 5 0°CfZ;^)tl8S5 

LfciMii5Eti£jiao*^A+i. 6o»iHi=aiy. 150 
^B#r B io^, a7x«»*tt**K*ic«ytaL. * 
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t Kd*./ >l*flrHiLfcl^. t^t, t&fO^HTI 5 
0°cgft«iSI- < fcor, tK'J*-**- hffiOSiSIf Id* 

g3 5mm, g$4 0mmff)P)g!tt) OT&ICg® tfW-ffi 
fctf^XRSS (fig3 0mm, I*5mm) ^ 

(7>±lct Kd+/ $ ftfc tf'J * h £ $ 

IC. 7)l> 5— PASSIM (If53mm, Sj2mm) KA 
ftfcl. 4-*>y*y >0)*SII5mg£g£. tf^X 
gSf¥SJ£(Dg$WC. 1 5 0°ClC;gS!SaiLfcillSL5CIS; 

6 0»ffli:»y, 1 5 0 0 CT'Sft«iSL 
fc 0 com, tf^xaMUKoMfctti. 4-^>^+ 
y >ro^mi::<fcoTiSffi^ix^f£icfc:oTi^-5„ m& 

<tyti*o<ysg»Tt«fcft, #'j*-tK*-me 
±1=1. 4-^vv/^y viitfrffiLfci^ tKp*/> 

**« * ft*:* 'J * h iti* 

ya-jtf*— h«£. 1. 4-^>y+y ^cD^siiz«t 

KP><D»rt*^ »K'ja—7|«*— l-tt© 

l*ftfe<©1, 4-^VMry >«)ffffll:J:ot, *ifetf> 
♦ >th'o>ill||L, jK'ja-^-HS^Jife^ft 

[008 8] tf>) tZWJl&t^tUDfii (I2 0m 
m, tgl 2mm. JI£ 2mm) ^ffll^T*,. T^'J*— * 

ti-f) 1*117 iMtfeofc. 

[0089] c*k«7D #9*«imms <*« 

3 5mm. i§$ 4 0 mmOTRfUtt) 

**7XnS8 (Hg3 0mm, JI$5mm) fffl 
-hlZLTK'J 7b— TK^— l-CDffi (82 0mm, «1 2 mm. 

mts 1 mm) $s^fc„ ^rossic, r;usnOAgijni 

(fig 3 mm, SJ2mm) KAftfc 2 . 3-v?->7V 
-5--I-P-1, 4-t7h+/l/ (DCNNQ) 0) 
SSSmgJIf. #?^WttBO>lSB!i:. 1 5 0 

;gy. 1 5o°c-e#fifti3aLfc. croiyk a^^mmmm 



yjfcU #m-&£i®PJ0)DCNNQIi:tf7*g!f¥EJ£ 

0)g£i)itt>r>< ySSRT-r-5fc«>. 7K'J7J-7tC*- 
HS±IZDCNNQI*flTtilL<f^o itot, ttAME 

T1 5 0tS»JaSI=*oT, jtf'J KffiflJgB 

Sl:liDC N NQi«I2LTUS. flKDtf^SSfPgffi 
(rt§3 5mm, Bi4 0mm«)P)^) <7>Jtl::SS;!)< 

^ttETJ^XRIS (113 0mm. |*5mm) 

*<D±\z > t h*P*y >£#;l$1±7=7Ky*-** 

fc. -€-«)ffi!l=. (113 mm, gg$ 2 

mm) |zAftfc2. 6-v/ h ^->7 x y — .JKDISJi 5 
mgSit tf^XSiWSflECDg^i:, 150°C|CS 

gpt&LfciiastfEit&ro^-vA*!., eo»iBi=»y. 
(*2, 6-i?y t-+->7iy- ;KO^mi=«fcorfiafo^ 
y a u ^-r^><!:iapja>2, e-vy h 

a—**— hffiii*7xsfpii©t<t y tn>o < y;s 
gPTF-rsfctt, *y*-7K^-h«±i=2. 6-vy 

h + ->7i; — ;H*«Tdl L& l>„ DCNNQ 

re* U ij h JiSSfiglfc £ h * 'J 73 -tH^ 

— htE£; 2, h^r'>7iy-;KD^MlCi:o 

oT, DCNNQ<7573;U7K-^USi: 2. 6-^h*-> 
[OO90] C3U6^J8] t*— 7J— 4"a»/S-v->PT + 

* h y >ttfD7K»jfti=attH- (M&i&mm. r 5 b j , 

1 Ocmft) £;1L. ^S-eSSBHJ&a-TSCirlcfco 
T7K»£alf§S-a-. •b^P-X«$t(D^®^l=)S-->^ 

^y^t§W^/X->U>?- (fgl OOml, 
Wii2 7mm, ,f$2 40mm) (D+CAtl, Sl=. 3 

■7^OTSii5mg£Aft. -ry^ft-a-^^^to. mist? 

3 0»r=1MLfc. -b^P-^WKDSSJllc^Lrz 

js-v'? pf*x h y >»^rta5<D^7Kit^rBirta5i=3 
k y > • ft^t-avummztx. *ife$M-r^>. 

[0 09 1] *HJfi«903t73fl • iS-v^PT^Xh'J 

[0092] C3SJ6W9] *>y*y;u«»sR**5^tt 
ro)t5ic^xLf=3l^^p-7 K^u-h (y;u^7S! r 
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Ki ese I ge I 60j , 10 cmft) £#JBftLT. 
iHlOmm. ft£ 2 5mm(Diai$tt£f1n£U ZftZU 

CD+I-Aftfco -E-ro^SI-. T^S-^ASiJUl (itS 3 m 
m, j££ 2 mm) KAftfc 1 . 3-v7i-WV<> 
OUT. D P I B FtBSIB-r-S, ) (DSSia 1 m 
gjfi#> :*J-5X«S*lKa>«£Hli;. 150°CIC;SS 

ISSiLfcjlMiE^tiO^^AtL. 6o»rai-;sy. 1 

DP I BFCDi^miZ.fcoTf&fnPM^tffigl-fco-Ct^ 

s„ i 5 o°c-c- 1 o&fmi>m : &mitz'ik. -iomtsizm 
mmmmmmt l-cdp i BFS^ji^ttfcvya^u 




[O 0 9 3] 

asusm:*;* fc <fe n *a>*&-es m. $ ti&mmtmm 

[0 0 9 4] $ft1±*t*4tf>Sl7Ktt, fefcttKflkfr 

[0095] *t=. mmte.o>mf£®ifrt>td:v. *<o*m 
[0096] &m&m<Dmmw,mzmte*rf\z. 

[0 0 9 7] S«*SI=fiS$ffl*DXA<«S**VCL^Ji^, 
Cfl!)«B«a*»«:^ri=, tSfi6te»llll£S!{&-f£C<!: 

[0 0 9 8] «$t«:«|«M««i«:LI=. KIMS*!*/* 
BJI £ = i A<T * ft. 



T^US-^ASJim (ItS 3 mm, SIS 2mm) 1= 
A4xfc7 , -fe-*-'??'U><Z>iSfl5mg£Bt, 

isagtni:. 8o o cicsjtiiii5Lf=jiimsti£jii8t(D 

tp-^Aft. 6 0»MI=iSy. 8 0°C-egft«iSLfc. CCD 
'FlCfe^T. aTlZTjk-t DP I BFt7tt7fU>«) 

Kb 9] 




[0099] mmo>mm<o*>Mzmt>*-f. m—inmm 
[giBofsmftiftiyn 

[U 1 ] ^SSBJKD-gJSai 1 l=Ktt<0*®HafcS*£l= 
^-fBKBIl] 

[B 2 ] *«HtZ>Xlfcftl 1 l-SE©a>SBIf d 
fc It -5 H***4 * ffi 1 1 U fc HE0> a B «tt fS3£SOT«EBStSJ£ 
S^-fBrBBT-feft. 

m 3 ] **BBa>£tfcft 1 l=IH«©aBBa!tH*JSI= 

tei+ftfi&fa#^E«®i=a< fc»a>aBS*siSfia)« 

BStiJ«£^-fBSBllT*fc-&. 
[B4] **l8©l5Jt5«i|3a)S-ift^l=J:y#C)+lfc 

(Slt£J:tfMtt) . *5<tU:TCNQmJ(*(D?ai|JlX^^ 

( 1 ammo s«-*-bi-c*«. 

[HS] *fS?fl©SI!fi0i|4(DS3t*ai=J:y#e)Hfc 
3- (n. N-y7i-;n: K^^^fJi') -N-x 

5--hP-2, 3-vvT^- 
1. 4—^-7 h + y' >itfc88ga>3R'lJlX'<* btV^T^t 

[06] *56Wfl)|gl6©|5roilit^l=J:y»'b+lfc 
3 J: oTSBJB^&HSftfctfy *— h-< 
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1 ftnillBcAtt. 2 USttttX. 1 o -JS£i*i:fc 

s«u so m&m&mm.* so #7*^^/*- 

, 7 O tlimlf o 
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